Critical Neutron and Light Opalescence in Liquids
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Elastic coherent scattegrof neutrons has been invegtied in a ljuid near the criticgboint with allowance for the
gravitational effect and variougpproximations for thepair correlation function of dengiffluctuations. Double
differential (ty a solid agle and hejht interval) cross sections of neutron scattgere obtained in such gssem.
The inportant problem of the egerimental stud in the critical rgion, including experiments on the neutron
scatterim, is to determine the exact (theoretical) criticgdaments. There are some factors whjske the reason for
considerable differences in the results of a repémment compared with the idealized theoretical models. The
problem of relationshus between theoretical andpeximental (effective) critical gonents is studied.

Finite-size effects on theglit critical galescence are examined. yBibal properties in finite-sizeystems conserve
singular behaviour ol for the directions in which theystem still has infinite size. The verification of these
theoretical results needspeximental studies ofdht scatterig at small agles under conditions when the incident
and scattered beanpsopagate almostparallel to boundar surfaces of glane lger or the glinder axis. The
peculiarities of lght critical galescence are invegdited for a sigle-conponent Iguid with above mentioned
geometries. It is shown that the igitated intensit has a finite value even for small scattgramgles and at the bulk
critical tenperature. However, as the new critical penature for finite-sizeystems is pproached, the correlation
of fluctuations alog the infinite directions ceases to dgcahus, the anomalogsowth of the correlation legth and
the intgrated Ight intensiy has to be observed in these directions. Pheific features of relaxatioprocesses are
also studied for ¢uids in small volumes near the critiqgaint.



